Introduction
The Antarctic continental shelf accounts for a significant fraction of Southern Ocean primary production and is a major area of oceanic deepwater formation [ inner and middle shelf cores (AA149-GC2, KROCK-GC2, and AA149-GC12) are massive, generally featureless, dark olive green sediment, whereas the SMO units from the outer shelf cores (AA186-GC34 and KROCK-GC1) are dark olive green material interspersed with fluffy, light olive green bands, which range in thickness from ~ 1 to 10 cm. Finer-scale light and dark laminations were apparent in cores AA186-GC34 and KROCK-GC1 when they were first split, but these features faded after several weeks of storage.
The cores were split and described immediately after collection, then wrapped in polyethylene and stored at 2øC. The cores were subsampled for various chemical and physical measurements in Hobart. Subsamples were taken over 10 cm intervals for geochemical analysis, and the geochemical data presented in section 3.2 represent the depth-averaged bulk compositions of these 10 cm thick subsamples. In addition, 1-2 cm thick subsamples were taken from sel•ted depths for radiocarbon dating and grain-size analysis, 1 cm thick subsamples were taken from the upper 5-10 cm of the cores for gamma spectrometric analysis, and 1 cm 3 subsamples were taken at 10 cm intervals for determination of dry bulk density. The uppermost v-',--,,,• of the outer .•...,c •,,•,, cores suffered some compaction (< 10 cm) and minor stratigraphic disturbance after collection owing to the high water content of the sediment, but we have made no attempt to correct our data for these effects. In addition, the uppermost section of core KROCK-GC1 shrank in length from 100 to ~90 cm prior to subsampling owing to water loss during storage. In the presentation of data for this core, average sample depths between 0 and 90 cm have been multiplied by a factor of 100/90 in an effort to correct for this shrinkage. bAbsolute standard deviation (wt %).
Core Chronology and Isotopic Analyses
low to moderate levels of unsupported 21øpb measured in the upper 5 cm of cores AA 149-GC2 and AA 149-GC 12 suggest that there were no significant core top losses. In our study region the radiocarbon age of organic matter at the sediment-water interface is expected to be greater than zero as a result of (1) the nonzero radiocarbon age of the dissolved inorganic carbon that is converted into organic matter in the euphotic zone (assumed to be the principal source of organic carbon in our sediment cores), termed the reservoir effect, which is ~ 1300 years [Harris et al., 1996] . In an effort to correct our radiocarbonbased chronologies for the combined effects of these processes, we have subtracted 1730 radiocarbon years from our raw radiocarbon ages. This value of 1730 radiocarbon years is the raw radiocarbon age of a well-stratified, water-saturated, surface sediment grab sample (AA 186-GB9) that was recovered near the location of AA149-GC2 in the inner Nielsen Basin (E. Domack, personal communication, 1997). The radiocarbon age of this surface sediment sample is assumed to be representative of surface sediments within the shelf basins of our study area.
We recognize that there are a number of significant uncertainties included in our radiocarbon age correction. One is the possible geographic variation in radiocarbon age of surface sediments in these shelf basins, which might be expected, for example, because of differences in the proportion of resuspended material accumulating at different locations. Another uncertainty is introduced by the likely variation in the reservoir age of Antarctic waters between the Last Glacial Maximum and the early Holocene, which may be of the order of thousands of years, based on our knowledge of changes in the radiocarbon age of oceanic deep waters over this period [Samson, 1999; Sikes et al., 2000] and given that upwelled deep waters dominate the radiocarbon inventory of Antarctic surface waters [Berkman and Forman, 1996 ]. Yet an additional complication to the radiocarbon age correction is introduced by the presence of bomb- Holocene sediment records from the Antarctic margin in that they provide evidence of millennial-scale episodes of enhanced diatom production in outer shelf waters, including a midHolocene "warm period" between ~5 and 7 kyr B.P. Such production episodes may be related to increased sea ice melting during global climatic warm periods, although local forcing mechanisms cannot be discounted at this time, given the dearth of sediment records from our study area. Our results also indicate that small-scale regional phenomena, such as coastal polynyas, may strongly influence the sediment records in Antarctic shelf basins, which highlights the need for careful consideration of regional sediment dynamics in paleoenvironmental studies of the Antarctic margin. Further studies are clearly required in order to establish the extent and timing of Holocene paleoenvironmental changes on the East Antarctic margin and, at a more basic level, to clarify the relationship between the sediments accumulating in shelf basins and the processes occurring in overlying waters. Such information can only be provided by increasing the spatial coverage and temporal resolution of sedimentary records from this region for comparison with emerging high-resolution paleoenvironmental records from other areas.
